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論文題名 
Extremals of Trudinger-Moser inequality associated with point vortices of  
distributed intensities (離散型強度点渦系に関するTrudinger-Moser不等式の極値) 
論文内容の要旨 
 
Mean field equations for many point vortices have been extensively studied in recent years from 
both physical and mathematical points of view. Following the ideas introduced by Onsager[1949], 
the vortex system was first formulated as a Hamilton system, and then a mean equation is derived 
by making use of the tools from equilibrium statistical mechanics theory. We consider the point 
vortex mean field equation for the case of multi-intensities, that is, when the distribution 
of the vortices of the intensity is subject to a Borel probability measure.  
 
To study this equation mathematically, it may be the first step to clarify the boundedness of 
a variational functional. This boundedness is a kind of Trudinger-Moser inequality. The supremum 
of the parameter for this inequality is called the extremal parameter. The exact value of the 
extremal parameter had been obtained for the discrete case by Shafrir-Wolansky[2005], 
represented in the dual form. Taking to the limit, Ricciardi-Suzuki[2014] obtained the exact 
value for the general case. The singularity of ground states at the critical level of negative 
inverse temperature is associated with the boundedness of the extremal functional. However, 
the extremal case, that is, the boundedness of the functional at the extremal parameter is still 
unclear.  
 
The first purpose of our research is to study the extremal boundedness for the general case, 
more precisely, the functional associated with one-sided Borel probability measure. 
 
We have achieved this property by the following steps. 
1. We study the “residual vanishing” and show some related properties. 
2. We use blowup analysis to obtain a variant of Y.Y. Li estimate. 
3. We study the functional associated with one-sided Boreal probability and use the 
above-mentioned estimate to show that the extremal boundedness holds when the residual 
vanishing occurs. 
 
The second part of this paper is devoted to a special case of the equation, when the Borel 
probability measure is a linear combination of 2 Dirac measures. 
1. We analyze the behavior of blowup sequences of solutions in relation to the parameters and 
reduce the problem into a Liouville type equation. 
2. We follow the method of moving plane derived by Chen-Li[93] to obtain the radial symmetry 
of the solutions of the Liouville type equation. 
3. With the purpose of generalize this result to the general case, we repeat this progress 
to the case of 3 Dirac measures. I would like to mention this as my future plan of research. 
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いての劣加法性を用いている. 分布測度をデルタ系で近似し, 極限をとるのが標準的な方法であるが, その手続きは




した解の列を空間大域的に評価する必要が生じる. これがY.Y. Liの評価で, 本論文の中心を占めるものである. ここ
ではポテンシャルを用いて漸近評価を繰り返すというW. Chen- C. Liの方法によってこのことを達成し, 測度台につ
いての仮定の下で, 連続分布系についての極値Trudinger-Moser不等式を確立している. 一方この列がコンパクトであ
るとするとデルタ的な場合であっても興味深い結果が導出されることになる. 論文は引き続き2点系を論じ, 爆発解析
とスケール極限の分類を試みて, 全域解の対称性を含む新しい結果を導出している.  
 
以上のように本論文は数理的に重要な問題を非線形解析学の深い方法を用いて解明したものであり, 博士（理学）の
学位論文として価値のあるものと認める.  
 
